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ABSTRACT 

Statistics courses are often viewed by many college 
students as impediments to the attainment of a desired degree. It is 
not uncommon for students to delay taking required statistics courses 
until just before graduation. Often part of the reason for this is a 
transfer ral of a basic anxiety about mathematics to statistics. The 
objectives of this study were to examine the relationship between 
student attitudes, self*-concept, mathematics bac)cground, and academic 
performance in a statistics course. The sample used in this study was 
68 students in a masters degree program in a school of education; 93 
percent of the students were female. Methods, instruments used, and 
procedures are discussed. Results indicated tha^ course performance 
was not related to attitudes toward statistics, mathematics 
self-concept mathematics background or attitudes toward tests. Most 
of the students attributed their success in the course to their 
instructor. (CW) 
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The Relationship Between Attitude Toward 
Statistics, Math Self-Concept, Test Anxiety and 
Graduate Students' Achievement In an 
Introductory Statistics Courso 

Statistics courses are viewed by most college 
students as an obstacle standing In the way of 
attaining their desired degree. It Is not uncommon to 
see students who delay taking the statistics .courses 
until Just before graduation (Roberts i Dllderbach, 
1980). Few are the students who look forward to the 
research and statistics course sequence. This 
description applies equally to undergraduate and to 
graduate students. College professors who teach the 
research and statistics course are all too familiar 
with the high level of anxiety exhibited by the 
students on the first day of the term. As their 
Instructors, we want our students to know research and 
statistics and to appreciate their usefulness in their 
professional and everyday lives. 

Statistics coLTses are viewed by n.ost students as 
high level math courses. Thus, the math anxiety 
evidenced by many students is transferred to the 
btatistics course. Tho iiath background, in turn, 
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relaxes to the students* attitude toward statistics 
(Harvey, Plake & Wise, 198b; Roberts & Saxe, 1982). 

Student anxiety was also studied In relation to 
performance In a statistics course (Harvey et al . » 
1985). The measures used were the State-Trait AnxleLy 
Inventory, developed by Splelberger and his colleagues 
( Spiel berger, 1980), and the Mathematics Anxloty Rating 
Scale-Revised (MARS-R) (Plake & Parker, 1982). Harvey 
et al . found that anxi jty is negatively related ta 
achievement, bi't the nature of the relationship is 
unci ear . 

The students* gender and class level 
(undergraduate vs. grc.duate) and their relationship 
with attitudes toward statistics, statistics 
achievement rnd math anxiety have also been 
investigated. Harvey et al . did not find a significant 
difference between male and female students* or between 
undergraduate and graduate students; however, Raiszadeh 
and Ahmadi (1987) found that female students achieved 
higher grades in introductory statistics course, when 
compared to male students. 

This present study was undertaken in an attempt to 
further Investigate some of the conflicting results 
obtained in previous studies. 
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Ob.lectives of the Study 

The major objective was to determine the 
relationship between academic performance In a 
statistics course and the students* attitude toward 
statistics* math self-concept and attitudes toward 
tests . 

A secondary objective was to determine what 
relationships exist between students* .ttltudes toward 
statistics, math self-concept and attitudes toward 
tests. 

A third objective was to Investigate the 
relationship between students* mathematics background 
and attitude toward statistics, math self-concept and 
attitude toward tests. 
Hypotheses 

1. Course achievement In statistics will be 
positively correlated with students* attitudes toward 
statistics, math self-concept and attitudes toward 
tests . 

2. There will be a significant positive 
relationship between attitudes toward statistics, math 
self-concept and attitudes toward tests. 

3. Students with a more extensive math background 
(I.e. those who had previously taken higher level math 
courses) will have a more positive attitude toward 
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statistics* higher math self-concept and a more 
positive attitude toward tests than students with a 
less extensive mat' background. 

4. Students with a less extensive math background 
will experience more positive change In attitude toward 
statistics and math self-concept than students with a 
more extensive math background. 

5. As a result of taking the course, students 
win perceive themselves as having a more positive 
attitude toward statistics. 

Meth od 

Sampl e 

The sample for this study consisted of 68 students 
In a master's degree program In a School of Education 
at a private college located In a suburb of a large 
city In the midwest. Sever percent of the students 
were male, and 93% were female. Students ranged In age 
from 22 to 50 with a mean of 34 years a. id standard 
deviation of 8 years. The students were majors In 10 
different departments, with students In Reading and 
Language, Elementary Education and Early Childhood 
accounting for approximately two-thirds of the students 
In the sample. Approximately 40% of the sample were 
not employed In teaching at the time of the study, 
while the remainder was teaching from prek 1 ndergarten 
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through post high school level. 

Slightly over half of the sample had completed 
either general math, algebra or geometry as their 
highest level math course, while slightly less than 
half of the sample had taken either trigonometry or 
calculus as their highest level math course. 
Approximately three-fourths of the students In the 
sample had completed their last math course In high 
school or as a freshman or sophomore In college from 1 
to 30 years ago. 
Instruments 

Attitudes Toward S tatistics (ATS). This 
Instrument was developed by Wise (1985) to measure 
change In attitudes of students 1n Introductory 
statistics courses. The ATS has 29 Items, divided Into 
two subscales, measuring attitudes toward the 
statistics course (9 Items) and toward the general 
field of statistics (20 Items). Responses are scored 
on a 5-po1nt Likert scale. Scores on the Course 
subscale range from 9 to 45; whereas scores on the 
Field subscale range from 20 to 100. Thus, the scores 
on the total ATS range from 29 to 145. Wise reports 
the reliability to be .90 and .92 for the two scales, 
respectlvel y . 
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Mathemat ics Self-Concept Srala (MSG). Developed 
by Gourgey (1984)# the scale Includes 27 Items which 
reflect attitudes toward one's mathematical ability. 
The responses are scored on a 5-po1nt Likert scale. 
Thus scores on this scale range from 27 to 135. 
Gourgey reports the reliability as .96. 

Test Att itude Inventory (TAI)# also called the 
Tert Anxletv Invent.opv. This Inventory for adults, 
grades 10 and above, was developed by Spielberger. The 
TAI has 20 Items, scored on a 4-po1nt Likert scale. In 
this study the scoring of Items 2 through 20 was 
reversed. Thus> a hi gher score on this measure 
indicates a pure o s 1 1 1 v e attitude towards tests (lower 
test anxiety); whereas, a 1 ower score Indicates a more 
negative attitude toward tests (higher test anxiety). 
It is reported by Conetta and Tryon (cited in DeVito, 
1984) to be the best instrument to assess attitudes 
towards tests. Various studies have established the 
internal consistency reliability to be from .92 to .96 
(Spielberger, 19^*^. p. 5). 

Follow-up Questi onnaire . The open-ended items on 
the researcher— const ucted questionnaire asked students 
to indicate in what way, if anyy their attitude toward 
statistics changed and if they thought the information 
they learned in the course would be useful to them. A 
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third Item on the questionnaire asked for additional 
coniments. The questionnaire Items were used to assess 
changes In the students* perceptions. 

Procedures 

During the Winter* 1989 term* the two researchers 
who are experienced Instructors each taught two 
sections each of a quantitative research course that Is 
required as part of the master's of education degree 
program. The three attltudlnal measures (the ATS* MSG 
and TAD were administered as pretests arid posttests. 
As a measure of course achievement* the combined scores 
on the midterm and final exam expressed as a percent 
correct was calculated for each student. About one 
month after the study had been completed* the follow-up 
questionnaire was mailed out to a random siimple of 24 
of the 68 students who participated In the study. 
Twenty-one students (88%) returned the questionnaire. 

Results 

Rel 1ab11 ity . The pre- and posttest reliability 
coefficients for the ATS* MSG and TAI ranged from l = 
.85 to L = .98 with a median of £ = .93. (Soe Table 
1.) 

Relationship between course ac hievement and ATS> 
MSG and TAI . The correlation between course 
achievement and pre and posttest ATS Field* Gourse and 
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Total scores ranged from r = -.04 to l * -.36. (See 
Table 2.) Th1>s finding Indicated there was a somewhat 
negative relationship between attitude toward 
statistics and course performance. 

The correlations between course performance and 
MSC pre- and posttest scores were r - -.20 and r - 
T08, respectively. Simllarlly the conelatlons between 
course performance and TAI pre- and posttest scores 
were l - .03 and £ = .29. All the correlations were 
fairly low. 

Intercorrel ations . Table 3 contains the 
intercorrel atlcds of pre- and posttest scores of the 
ATS# MSC and TAI. The ATS Total correlated moderately 
(r = .39 to £ = .54) with the MSC. This relationship 
was due mostly to the substantial correlation between 
ATS Course and MSC (£ = .55 to £ = .74). Although the 
TAI had the lowest overall correlation with the other 
two measures* there were moderate positive correlations 
between the TAI and the MSC (£ = .37 to £ = .55). 

Relationship hRtwaftn student's mathematlr*; 
background and students' a ttitudes toward statistics 
and math self-concept. Students with more extensive 
math background (upper level) had higher pretest and 
posttest scores on all three attitude measures than 
students with less extensive math background (lower 
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level). (See Table 4.) With the exception of the ATS 
Field pretest, the differences between the two grouns 
were significant, as hypothesized. 

Upon examining the change In students' attitudes 
toward statistics an math self-concept. It was found 
there were no statistically significant differences 
between students with a more extensive versus a less 
extensive math background. (See Table 5.) However, It 
can be seen by the mean gain scores found In Table 5 
that students In both groups experienced significant 
Increase In Lheir attitude toward statistics and math 
self-concept. A modest gain In attitude toward tests 
was shown by the students who had taken lower level 
math courses; there was a slight decrease In the mean 
gain score. 

Eollow-uD Qust1nnna^rft. Nineteen of the 21 
respondents (90%) felt that they were better consumers 
of research and statistics as a result of being 
enrolled In the course. Fourteen of the 21 respondents 
(66%) Indicated It was the teacher who made their 
experience In the course a positive one, while 18 of 
the 2x respondents (B6%) said that the course either 
reinforced or Improved their confidence In dealing with 
statistics and mathematics. 
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Data In this study were collected using three 
attltudlnal measures and one questionnaire. The 
reliability levels of all three measures were reported 
as quite high by their developers (x = »90 to x * .96). 
This study confirmed the high reliability levels. 

The study was designed to test five hypotheses. 
Three of the five were confirmed* while two were not 
supported by the findings. 

Based on the present study's findings* cx)urse 
performance was not related to attitudes toward 
statistics* math self-concept or attitude toward test. 
With the exception of the Test Attitude Inventory 
(TAD* the correlation of course achievement with the 
posttest scores was much lower than the correlation 
with the pretest score. The reasons for the negligible 
to low negative correlations obtained are not clear and 
require follow-up studies to further probe the 
question . 

Most 1 ntercorrel at ions of the Attitudes Toward 
Statistics (ATS) scale* the Math Self-Concept (MSG) 
scale* and the Test Attitude Inventory (TAD were 
statistically significant and fairly high. The lowest 
correlations were with the TAI which seems to be most 
resistant to change and the least affected by a 
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positive experience In a statistics course. 

As hypothesized, students with more extensive 
background scored higher on the ATS» MSG and TAI 
pretests and posttests. These findings are deccrlptlve 
and may not be Interpreted as causal. That Is, It may 
not be concluded that the more extensive math 
background caused more positive attitudes. 

The fourth hypothesis was not supported by the 
data. Although It was predicted that students with a 
less extensive math background would experience more 
positive change In attitude toward statistics and 
toward math self-concept than students with a more 
extensive math background, both groups experienced a 
significant gain In attitudes on the ATS and the MSG. 
Attitudes toward tests remained quite stable for both 
groups . 

As hypothesized^ all students Improved their 
attitudes toward statistics. This finding confirms 
results from earlier studies done by Roberts and Saxe 
(1982) and by Wise (1985). Relatively more gain was 
shown toward the ATS Course subscale, which 
substantiates the finding reported by Wise (1985). 

The data gathered from the follow-up questionnaire 
further supported the findings from the Instruments 
regarding the Improvement of the students attitudes 
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toward statistics and m-'th self-concept. Students 
Indicated that at the end ov the course they were 
better consumers of research and statistics and that 
the course either reinforced or Improved their 
confidence 1n de-.llng with statistics and mathematics. 
Additionally* about -^wo-thlrd of the respondents 
credited their teachers with making the course a 
positive experience. 

Impl Icat Ions 

1. Instructors who teach Introductory statistics 
courses should keep In mind that attitude toward 
statistics and math self-concept are positively related 
to each other. 

2. Instructors should also keep In mind that 
students who enter introductory statistics courses with 
a more extensive math background are more likely to 
have a more positive attitude toward statistics* a 
higher math self-concept and less test anxiety and 
perform better on statistics tests. 

3. The students' attitudes toward statistics can 
be Improved* given that they perceive the course as a 
positive experience. A by-product of the Improvement 
In students' attitudes toward statistics was an 
Improvement In the students mathematical self-concept. 
Thus* Instructors In statistics courses should focus 
not only on the course content* but also on providing a 
nurturing* supportive learning environment. 
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Table 1 

Coefficient A1 _ Dha Reliabilities of the Att Itude Toward Statistics 
lAJS) and Math SelirilQ d c,e.D,l- J J^ISC) Scales, a n d Test Attitude 
Inventory (TAD 



Measure 


Number 
of Items 


Pretest 
(n = 59) 


Posttest 
(a ^ 61) 


ATS Field 


20 


.94 


.91 


ATS Course 


9 


.93 


.85 


ATS Total 


29 


.95 


.92 


MSC 


27 


.98 


.97 


TAI 


20 


.96 


.93 
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Correlation Between Course Achievement fjiyd the Attitude 
Toward Statistics (ATS) and Math Se lf-Conce pt (MSQ) 
Scal es, and Test Attitud e Inventory (TAD (N = 51 ) 



Measure Course 

Ach 1 evement 

ATS 



Field 


Pre 


-,22 




Post 


-,14 


Course 


Pre 


-,36* 




Post 


- ,04 


Total 


Pre 


-.31 




Post 


-.11 


MSG 


Pre 


-.20 




Post 


-.08 


TAI 


Pre 


,03 




Post 


.29 



»p <.01 
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Intercorrel atlons Between the Attitude Toward Statistics (ATS) and 
Mathematics Self-Concept (MSG) and Test Attitude Inventory (TAD (N = 52) 



Measures AUS EJ-feli ATS Course 

Pre Post Pre Post 

ATS 

Field Pre - ,69*« .60** .37* 

Post - .49** .61** 

Course Pre - .67** 

Post 
Total Pre 
Post 
MSC Pre 

Post 
TAX Pre 
Post 

*p <.01 *'*p <.001 



ATS Total MSC TAI 

Pre Post Pre Post Pre Post 



.94** 


.63** 


.31 


.28 


.23 


.15 


.67* 


.95* 


.24 


.33* 


.12 


.09 


.84** 


.61** 


.74** 


.65** 


.46** 


.21 


.54** 


.83** 


.55** 


.68** 


.43** 


.33* 




.69** 


.54** 


.47** 


.35* 


.19 






,39** 


.50** 


.26 


.20* 








.87** 


.55** 


.37* 










.46** 


,39* 












.83** 
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T^ble 4 

CQfnpar ison of Pretest and Posttest Scores on the Attitude T oward Statistics (ATS)> 
and Math ematics Se1f«Conce pt (MSG) Scales and Test Attitude Inventory (TAI) for 
Students with Less Extensive (j_ower Level) vs. More Extensive (Upper Level) Math 
BacHground 

Measure Lower Level Upper Level 

n Mean SD jl Mean SD t 



ATS Field 


Pre 


28 


67 .86 


8.44 


23 


7 1 .26 


14.08 


-1 .02 




Post 


28 


77 .00 


7e49 


23 


82.5? 


7.50 


-2.62** 


ATS Course 


Pre 


31 


19.77 


6 .99 


24 


25.75 


8.55 


-2.78** 




Poit 


31 


29.06 


4.21 


24 


33 .38 


5.18 


-3.31** 


ATS Total 


Pre 


24 


88.04 


12.97 


22 


97 .86 


20.42 


-1 .93 




Post 


24 


105.38 


8.88 


22 


116.77 


11.32 


-3.77*** 


MSG 


Pre 


30 


78.06 


22.50 


22 


98.95 


16.06 


-3.91*** 




Post 


30 


87 .10 


18.27 


22 


105.09 


15.82 


-3.79*** 


TAI 


Pre 


32 


60.75 


11 .93 


25 


68.76 


8.36 


-2.98** 




Post 


32 


63.71 


10.24 


25 


68.44 


8.92 


-1 .86 


*p <.05 


^**p 


<.01 




< .001 
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Table S 

Compariso n of Ga in Scores on the Attitude Toward Statistic s (ATS)« and Mathematics 
Self-Concept (MSG) Scales and Test Attitude Inventory (TAD for Students with Less 

Extensive vs» Mo re Ext en sive Ma th B a cK g r ound 



Measure Lower Level Lipper Level 

n Mean Gain SD a Mean Gain SO t. 



ATS Field 


28 


9.1A** 


6.48 


23 


11 .26** 


10.22 


-0.86 


ATS Course 


31 


9.29** 


5 .82 


24 


7 .63** 


6.22 


1.01 


ATS Total 


24 


17.33** 


10.14 


22 


18.90** 


15 .13 


-0.41 


MSG 


30 


9.03** 


11.44 


22 


6.14** 


8.37 


1.05 


TAI 


32 


2.96* 


6.62 


25 


-0.32 


6.39 


1 .90 


*p <.01 for gain 


scores 


within each 


1 evel 











** p <.001 for gain scores within each level 
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